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protected vial and to a protected vial which can be manufactured according
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vials consist of a container filled with a medicinal fluid, and are sealed
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from practice that the outside of a vial is not always clean,
i.e. free from contamination with an active substance. In that
case, rinsing has not led to complete removal, and still
traces of the active substance have remained.

Often, the fact that traces of an active substance remain °
does not constitute a problem, but in certain cases, such as
for example in the case of cytostaticsg and antibiotics, this
_is different. For instance, it is known that cytostatics can
absoxrb on glass. This may cause hospital and pharmacy
employees, in dealing with such vials, to undesirably get in
contact with these possibly highly toxic substances. In the
case of antibiotics, contamination on the outside is
undesirable, because this may lead to faster resistance of
micro-organisms against the antibiotics concerned when these
micro-organisms get in contact with the wvial, or when the
antibiotics concerned get in contact with micro-organisms
carried by hospital and pharmacy employees.

An important objective of the present invention is to
cancel the above-mentioned disadvantages and thereby
preventing its negative consequences. To that end, the Dresent
invention provides a method for manufacturing a protected
vial, wherein a tight-fitting envelopé ié arranged around a
vial after its filling, wherein a bottom sticker is arranged
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invention provides a method for manufacturing a protected vial, wherein a
tight-fitting envelope is arranged around a vial after its filling,
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under applkﬁatlo An a%dltlonal advantage is that if a vial breaks,

the envelope will still take care of holding the pieces of
glass together, and possibly the fluid is prevented from
leaking away.

The application of a protective envelope takes place
after filling the vial; preferably after the step of sealing
the vial has taken place as well.

Preferably, the bottom sticker is self-adhesive, and is
stuck on the bottom of the vial. In a preferred embodiment of
the invention, the tight-fitting sleeve, which is part of the
tight-fitting envelope, and which serves for covering at least
the entire side wall of the ﬁial, is manufactured from a-
synthetic material. This sleeve has been slid over the wvial
with little space and has shrunk under application of heat,
and is thereby fitted tightly around the vial.

It is noted that a method for arranging a tight-fitting
envelope around a vial is known from US 3 826 059. According
to the known method, a filled and sealed vial ig placed in a
synthetic envelope, which is shrunk on the vial under the
influence of heat. The envelope comprises a bottom part for
covering the bottom of the vial, and an upstanding cylindrical
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and is thereby fitted tightly around the vial. It is noted that a nethod
for arranging a tight-fitting envelope around a vial is known from US 3
826 059. According to the known nethod, a filled and sealed vial is placed
in a synthé¥®eneppzizope, which is shrunk on the vial ungaynt208006s0f | uence
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bottom sti ~andscyl indrj cal, sl.eeve an.an_envel gp aving a bottom
part and %gy |nd?gga é%:f‘} xCEndrRg~ E?‘I&Fh?%‘é MHS %% f?\% g‘l"tlngl\/ﬁgeb?/er when
the known r@kodh PSPE‘E)?#ﬁSede talﬂré‘&vlgalngl §heue1h'eec1109mtaaoatndenhel gpal wbs ch i s
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entrapped between the envelope and the vial when the envelope
is shrunk on the vial. These disadvantageous effects do not
occur when the envelope is arranged in two steps, wherein a
first step comprises attaching the bottom sticker to the
bottom of the vial, and wherein a second step comprises
positioning the sleeve around the vial and shrinking the
gleeve on the vial, wherein the sleeve is positioned such that
it covers the side wall of the vial and partly overlaps the
bottom sticker along a circumferential edge of the bottom of
the wvial.

The various aspects, features and advantages of the
present invention will be further explained by the following
description with reference to the attached drawing, in which:

figure 1 shows a cross section of a protected vial
according to the present invention, and

figures 2A-E schematically illustrate the successive steps of
manufacturing of the protected vial of figure 1.

In figure 1, a cross section is shown of a filled and
sealed protected vial 1 according to the present invention.

3



the vial. The various aspects, features and advantages of the present
‘invention will be further explained by the following description with
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the invention.

A suitable value for the thickness of the sleeve 601 is
0.05 mm; but the value for the thickness may also be higher or
lower. Preferably, the bottom sticker 602 has a thickness in
the order of approximately 0.15 mm. For sake of clarity, in
figure 1, some parts of the protected vial 1 are shown in an
exaggeratedly thick fashion.

The protected vial 1 is manufactured in steps which are
described in the following and which are illustrated in the
figures 2A-E, in a simplified way. At first an empty vial 2,
known per se, is provided (figure 23a). Then, this vial 2 is
filled with a medicinal fluid 7, through the access opening 3
(figure 2B). Subsequently, a sealing member 4 is attached to
the access opening 3 and a protective cap 5 is attached
(figure 2C). Then, the whole is rinsed in order to remove the
fluid which has possibly been spilt on the outside of the vial
2 during filling. Subsequently, a synthetic bottom sticker 602
is attached to the bottom 202 of the wvial 2, and a synthetic
sleeve 601 is slid over the wvial 2 (Eigure 2D). As last step,
the sleeve 601 is subjected to a heat treatment, in such a way
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vial s 7566PF06Fripping atoH-umjryd5 BetavbEunt thepledton afed prEBeAdOd
in the following table.

Batch Vials without protection Protected vials
Number of vials 7566 4067

| Cisplatin {mg) 25 50
Volume cisplatin {ml) 50 100
Cisplatin (mg/mi) 0.5 0.5
Surface area (cm?) 120 180
Extraction volume (ml HCI) 70 300

The tested vials were put in a single container. The
containers were filled with 0.5 M HCl until the vials were
completely immersed. The containers were closed, and after
ultrasonification for 30 minutes, the vials were removed from
the containers. During ultrasonification, cisplatin
contamination on the outside of the vials was assumed to be
dissolved in the HCl solvent.

Sample pre-treatment and analysis with stripping
voltametry was performed according to standard procedures. One
ml of the cisplatin extract was destructed into a platinum-
complex using hydrogen peroxide, formaldehyde and UV-light,
resulting in the formation of platinum (Pt). It is & known
fact that cisplatin contains about 65% platinum. Analysis of
platinum was performed in triplicate with a relative standard
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Unprotected vials Protected vials

Baich Unprotected vials Protected vials
Pt-abs | PT-area | Pt-ratio out/in | Pt-abs PT-area Pt-ratio outfin
(ng) | (ng/cm?) (x10°) (ng) | (nglem?) (x10°)
Min 3 0.02 0.17 Bv* Bv* Bv*
Max 79 '0.66 4.85 146 0.81 4.49
Median 7 0.06 0.43 4 0.02 0.11

* BV = Background Values

It is clear from the above table, in particular from the
median data, that. all parameters are significantly lower for
the protected vials 1 compared to the unprotected vials 2.
This proves that providing the vial 2 with an envelope 6 leads

to a significant reduction of the outside contamination of the
vial 2.

In order to investigate the effect of providing vials 2
with a sleeve 601 and a bottom sticker 602 on risks associated
with accidental dropping of the thus obtained protected vials
1, drop tests have been performed (Report for Pharmachemie BV,
Haarlem, The Netherlands, by Topa Instituut, VoOrhout,'the
Netherlands; report number T04-1068). The applied test
procedure consists of the following parts:
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a hospitalyyf e R$. n_pe rmed with three different
types of VI26)1 Lsi%ﬁatg%y %ﬂq %a\ﬁ%l%g% op, 1%9 FMhd 100m vials. 2) drop

test from dHdf H@?Bhlﬁa%fb‘i% Rﬁ*ﬁfﬁﬁf“?dt §§t8mswlb@edlé}1m€fnﬂ rEdthe see what
happens i f prbeecpedterded vidllsl fhahl 8§ ERODF aors *’b?'ﬂoéiﬂt%lh(ﬁebi:m THd 0Or .

The drop Epﬁb h{, 5 andom positio ns, of trhe (to bottom
or side). eB su(ra C%Slosn \I;gn rl:nrJ ﬂ%%?@ﬁ@ }i’%ﬁ(]e Wag e 5\{16 Wlated Ceop

bottom or side). The surface on which the drops take place is

the above—mentloned "Linoleum" plate.

The results of the drop test from the drop height of 120
cm are presented in the following table. For sake of
completeness, it is noted that, in the table, the protected
vials 1 are indicated as vials with cover, whereas unprotected
viale 2, i.e. vials 2 without an envelope 6, are indicated as
viala without cover.

Drop height 120 cm
10ml vials 50ml vials 100m} vials
With cover | Without cover | With cover Without cover With cover | Without cover
Results Results Results Results Resulls Resulls
Drop on batiom ] ok ok ok ok ' ok ' ok
2 ok ok ok ok ok ok
Drop on top 1 ok ok ok ak ok ok
2 ok ok ok ak ok ok
Drop on side 1 ok ok ok ok ok ok
Total % Intact 100% 7 100% 100% 100% 100% 100%

The results of the drop test from the drop height of 185
cm are presented in the following table.



t he above-nentioned "Linoleunt plate. The results of the drop test fromthe
‘drop’ height of 120 cmare presented in the follow ng table. For sake of
conpl eteness, it is noted that, in the table, the protected vials 1 are

I ndi cat ed adv@aa6/819%92t h cover, whereas unprotected Vi alBET2yL2005®005yi al s 2
wi t hout an envel ope 6, are indicated as vials w thout cover. EH Drop

hei ght 120 c¢cm 10m vials 50m vials 100m vials Wth cover Wthout cover

Wth cover| Wthout ¢over Wth cover Wt hOLHi %gvmqr Resuns RESUITS Results
Resul ts Re H-5—bropron—boettemt ok ok ok ok 2 ok ok—ok-{ok
ok ok Drdp_on top 1 ok!'%oi=ek|ok ok ok| 509tviek )k ok ok okoooliaxiop on side |
ok ok ok gk ok ok ot Alyit@ aJﬁtFout:LQIQO mc/&brl )%{ﬁlo}&gl% 'L%ﬂo(gogep( %\Iith%ﬂ:?ver, .
results off The drop[test_Tfromthe dropj ner gt o185 —tmare presentedyin
the fol | owi-rg—t-ablel 7 V#0086, 048980 PPNt 2005RBHR59] RepiEn [heiReE 185 an
10mM vi al d DBfebotgm all $ 100 v al SNt h) cower Wt hewt coversk WiHh cever
Wt hout cqver Wth ¢ovier Wthput gover Rq(sul S Relisult% ResUl'fls Results
Resul t s Resutts—Drppjonbottpm1-ok—ok—ok—-ekrek—ok pk—ok—-ok-ok—ok—-olt 3
br oken ok lok ok ok 6ok ! 4b¢en gk ok<%ok oken ok 59pk ok okkoklok ek 6fok
ok oft ok]|- - 7 ok pk jok @k -|- 8x0k brokgn ok okge - 9 @kepkjok @k - 4 10
ok ok ok ok -
5 ok ok ok ok ok ok
6 ok ok ol ok - -
7 ok ok ok ok - -
8 ol broken ok ok - -
9 ok ck ok ok - -
10 ok ok ol¢ ok - -
Drop on fop 1 ok ok ok ok ok ok
2 ok ok ok ok ok ok
3 ok ok ok ok ok ok
4 ok ok ok ok ok ok
5 ok ok ok ok ok oK
6 ok ok ok ok - -
7 ok ok ok ok - -
8 ok ok ok ok - -
9 ok ok ok ok - -
10 ok ok ok ok - -
Drop on side 1 ok ok broken broken broken broken
2 ok ok cracked ) ok broken broken
3 ok ok ok broken broken broken
4 ok _ ok [+:14 ok broken broken
5 ok ok ok ok broken broken
6 ok ok ok broken cracked ok
7 ok ok cracked ok cracked broken
8 ok ok cracked ok ok broken
9 ok ok ok ok cracked broken
10 ok ok ok ok broken broken
Total % intact 96,7% 96,7% 86,7% 90,0% 50,0% 50,0%




Drop on top 1 ok ok ok ok ok ok 2 ok ok ok ok ok ok 3 ok ok ok ok ok ok
‘4 ok’ ok ok ok ok ok 5 ok ok ok ok ok ok 6 ok ok ok ok - - 7 ok ok ok ok -
- 8 ok ok ok ok - - 9 ok ok ok ok - - 10 ok ok ok ok - Drop on side |I ok
ok broken bvoRewslrdeken broken 2 ok ok cracked ok brokegriaok&noess; ok ok
ok broken broken broken 4 ok ok ok ok broken broken 5 ok ok ok ok broken
broken 6 ok ok Bfewbrdicemeenackedf dihe Bumlp akseeacked ®kaiacked f&h@lien 8

brokcn br okey o o rniact "% 36 P96 Aoy o Btk L'

2006/ 0192927 BT/ M 2d65 066588 L EP MG h @HUAALENPE { Hee dFioh & Sstagaimsti s
concl uded thrsakmasyi diowgveryi it Rasiddpansleener60i anth a hatdiom sti cker

602 does r@jsﬂ,—g@g RrdBel, ng&gv%lprﬁtcpf:é ogﬁg& ‘t‘,pgc]y%cgztsat%eag%hnst

eared t sUst ai 1S damage,

br eakage. v
t he vi gl 2 o]},\ﬁ(e g@tgﬁéE‘R crHt hes apReemsdokkat Fursuddy sordali £ has
appear ed t Haredis sm:lcrracksal i2 54% ek iseClbaeks, tie 50%I10f tfhage cases,

the vial 2 cﬁﬁﬂﬂélnsc@ﬂ%abaﬁtéﬂtss CofYf &S Icla]sggalo.lf B@%ﬁcsac_%f 63%.: gkage of an

unpr ot ect ed vi al he contents are sp over " Ther ef ore,
the concl usF%PrFOt?Ct&STVFP%d% eﬂ%l%?ﬁ*&ﬁ edei spibied [wersithey 6160t - and t he

bottom st dlt@’re(i@Zel,eaUS tonalssifcer ishgnditifgeof tide tHaala$plication of
the sleeve 601 and the bottom sticker 602 leads to a safer
handling of the vials.

The above-described embodiment is merely an illustration
of the possibilities of the present invention. Several
meodifications and adjustments are possible within the scope of
protection of the invention as defined by the attached claims.

The present invention is summarized as follows. For the
prevention of contamination of a vial 2 with traces of
medicinal fluids, for example cytostatics and antibiotics,
which may be spilt on the outside of the vial 2 while £illing,
the vial 2 is provided with a tight-fitting protective
envelope 6 as a last step in the production procegsg. The
envelope 6 comprises a bottom sticker 602 which is attached to
a bottom 202 of the vial 2 and a tight-fitting sleeve 601,
which is shrunk on a side wall 201 of the vial 2, while partly
overlapping the bottom sticker 602 along a circumferential
edge of the bottom 202 of the vial 2. As a result of the
arrangement of the envelope 6, a possible contamination which
remains on the outside of the vial 2 is encapsulated between
the vial 2 and the envelope 6. Consequently, a user is no
longer exposed to toxic substances, because the user will not
touch the vial 2 itself, but will touch the envelope 6. An
additional advantage of the provision of the envelope 6 is
that if breaking of the vial 2 occurs, the envelope 6 will
keep the pieces of broken glass together and will possibly
prevent the medicinal fluid 7 from leaking away.



The above-descri bed enbodinent is nmerely an illustration of the
possibilities of the present invention. Several nodifications and
adj ustments are possible within the scope of protection of the invention
as defined by the attached clains. The present invention is summarized as
follows. For the prevention of contamnation of a vial 2 wth traces of
medi cinal fluids, for exanple cytostatics and antibiotics, which nay be
spilt on the outside of the vial 2 while filling, the vial 2 is provided
with a tight-fitting protective env&i?dgé 6 as a |last step in the
production process. The envelope 6 conprises a bottom sticker 602 which is
attached to a bottom 202 of the vial 2 and a tight-fitting sleeve 601,
which is ghrunkebirdh LQrderaRaifpcingf & REoFrared, viddi-| CPRELFN oV | appi ng
t he bottomshs ckar 602 along a circunferential edge of the bottom 202 of
the vial 2. As a result of the arrangenent of the envel ope 6, a possible
cont am-nati emowldioly - ar erimilns wanht hesodd swalel ,ofa thetvinal azdi aneaeapsul at ed
between the mial 2 and the envel ope 6. Consequently, a user is no |onger
exposed to toxic substances, because the user will not touch the vial 2
“itsel f, bat fidiing: sheirhe whvelropedseinad fhddiiti onal advantage of the
pr ov: Si on-ogtﬁmiﬁgv@@ﬁgiﬁgirgembgb?t%d fti?b'r g@%@g@g Oggnir@ﬁ vi al d2 Oﬂ:ur S, tBF
envel ope 6 w keep t. LECES O roken ass, together and w possi bly
prevent tReSHEOAM Al TRt G PanFTEaRFRg SH SRLANG 1. Nethod for
-manuf act urErgr atipr citept ed ¥idlinacadpr vdehg bhe tstepplefce, prbewaimg a vi al

. With a. sbg@ta&valslticﬁeibotitso@rgagg@m ABGaSS %thf%g%%itg&h of Il 09,1 he al with

a nedicinal fluid; attaching seal’i ng ne to the access opening;, -

~arrangi ng"a 13 GhSIPFETHSHE L8y et BPE AR BUIRF tHeSVPal IS attiemopec st fof
~filling theast ahehastimkendplaqa, whesied vial, baiiempstt CKeJvelrSagpiranged

-agai nst Pi%%- %&Egﬁjégiékg§-nggﬂg~gnghrcumienential\edge of the bottom.

2. Method according to claim 1,
wherein the step of arranging the envelope +akes place after the

step of attaching the sealing member.

3. Method according to claim 1 or 2,

wherein a.protective cap is attached to the sealing member.

4. Method according to claim 3,
-wherein, during the process of arranging the envelope, the

protective cap is left free.

5. Method according to any of claims 1-4,

wherein the sleeve . is manufactured from a synthetic material,
and 1s siid over <the wvial with little space, and wherein
subsequently a heait treatment is performed, in such a way that
‘the sleeve  shrinks, thereby fitting itself +tightly around the

vial.

6.  Protected vial, comprising a filled and sealed vial having
a side wall and a botitom,
10



wherein subsequently a tight-fitting sleeve is arranged over at |east the
entire side wall of the vial, while partly overl apping thebottom sticker
along ,a circunferential edge of the bottom 2. Method according to claim
1, wherein the step of arranging the envel ope takes place after the step
of attaching the sealing nenber. 3. Method according to claim1l or 2,
wherein a protective cap is attached to the sealing nenber. 4. Method
according to claim 3, wherein, during the process of arranging the
envel ope, the protective cap is left free. 5. Method according to any of
clains 1- mhereln t ? eeve is manufactured froma synthetic naterial,
Ira

and is sli Befﬁé’r & He WFat T WP PRYET ¥ s palde, 2 TAARIShe? R ShBséitit 1y a

heat treaengntedlsdpetdlorned, in such a way that - the sleeve shrinks,
thereby fipgi elf.t tect v

conpri si ng a "jfa%rleaﬁ gﬁte éggg]ﬂ;g]e Vi aHBEa%/Jl]Sﬁa ﬂ&lllt déttEﬁ? ﬁce Q’% b%%’lt om 10
wher ei n aPPFEAR -F5ickehg %ﬂﬁﬁﬂlapéh?sb%ﬁWQEnqéﬂch?ﬁunHSt?%iqﬂgﬁﬁeégatnﬁi seal ed
vial, andtmdilejscﬁ:ltlamt het edmeeh0pE, GRRIPHhSASi A the ghtedidt t i B0 Sl-RQue @tﬂéi a
bottontstlfkqg e|n t he botggntstifker s rranqsq a aj nst e bottom
of the via mherein PHRS sTESVe s ar r dhgddSovEt st ?ﬁ 3’entlre
si de malI0@¢rkdmelvgathevbnﬂhempat@¢&er(nﬂ%dnapplmgrthmfdﬂamteﬂisedgﬂ«af along a
circunferendiyecggdge of the bottom 7. Protected vial according to claim
6, wherein the vial is manufactured by the method according to any of
clainms 1-5. 11

7. Protected vial according to claim 6,

wherein the vial 1is manufactured by the method according to any

of claims 1-5.
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